The medical records of 17 patients with babesiosis were reviewed. Nine of 17 patients (52.9%) presented with fever (temperature, ú101ЊF), and 8 of the 9 patients (88.9%) had relative bradycardia. Four of the nine patients (44.4%) had morning temperature spikes during initial hospitalization. As revealed by laboratory analysis, 13 of 17 patients (76.5%) with babesiosis had lymphopenia, and 5 of 17 patients (29.4%) had rouleaux formation in their peripheral blood smears. These newly described clinical and laboratory findings represent additional clinical and laboratory features that may be used as diagnostic clues in the differential diagnosis of babesiosis.
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We examined the medical records of 17 patients with docubradycardia. We also observed that four of nine patients (44.4%) had morning temperature spikes during their hospitalmented babesiosis to further define the clinical and laboratory features of babesiosis. To the best of our knowledge, relative ization. Fourteen of 17 patients (82.4%) presented with a normal WBC count, while all 17 patients (100%) had atypical bradycardia and morning temperature spikes have not been described in the medical literature as manifestations of babesiolymphocytes (1% -14% of lymphocytes on peripheral blood smears). Lymphopenia was present in 13 of 17 patients sis. In addition, lymphopenia and rouleaux formation have not been previously reported as common laboratory findings in (76.5%), and in 5 of the 17 (29.4%) it was profound (lymphocyte count, £10% of normal). babesiosis. These differential diagnostic features of babesiosis provide important clinical clues even before results of the peMost patients had thrombocytopenia, decreased hemoglobin/ hematocrit values, elevated lactate dehydrogenase levels, or ripheral blood smears are known [1 -3] . elevated serum aspartate aminotransferase/alamine aminotransferase levels. All had an elevated erythrocyte sedimentation Methods rate (24 -114 mm/h), and five of the 17 had rouleaux formation (table 2) . Four of 17 patients (23.5%) had splenomegaly on The medical records of 17 patients with documented babesiadmission. The level of parasitemia with Babesia in RBCs osis who were admitted to Southampton Hospital (Long Island, ranged from 1% to 10.2% (median, 1.7%). The splenectomized New York) from June 1996 to September 1996 were reviewed. patient had 5.1% parasitization with Babesia. Temperature/pulse records and laboratory data were examined, and the rates of occurrence of specific clinical and laboratory features were calculated.
The presence of relative bradycardia was determined by analDiscussion ysis of normal pulse-temperature relationships [3] (table 1) .
The diagnosis of babesiosis should be considered for any Relative bradycardia was considered present when the pulse patient with an acute febrile illness without localizing signs was below the expected pulse for the corresponding degree of and a history of residing or traveling in an area of endemicity temperature elevation. Patients receiving b-blockers or with where the incidence of tick exposure is high. Coinfection with conduction disturbances or pacemaker-generated rhythms were Lyme disease also has to be considered for patients with babesiexcluded from this assessment [3] . osis in areas of endemicity. Relative bradycardia has not been previously reported to Results occur with babesiosis. Relative bradycardia is a pulse-temperature deficit that occurs in a limited number of infectious and Among the 17 cases the age range was 35 -88 years. Nine noninfectious diseases [3] . It occurs in legionnaires' disease, of 17 patients (52.9%) presented with fever (temperature of psittacosis, Q fever, typhoid fever, typhus, malaria, lep-ú101.0ЊF), and 8 of these 9 patients (88.9%) had relative tospirosis, yellow fever, Dengue fever, and Rocky Mountain spotted fever. Noninfectious causes of relative bradycardia include cardiac drugs (e.g., b-blockers), CNS lesions, lymphomas, factitious fever, and drug fever [3] . We report herein that cific laboratory findings (e.g., lymphopenia) may suggest the Fever patterns have been studied and characterized for a diagnosis of babesiosis before confirmation is made by periphvariety of infectious disorders. Fever curves are useful in elimieral blood smear. Lyme disease may coexist with babesiosis. nating diagnoses from consideration and suggesting otherwise Relative bradycardia and lymphopenia, which occur commonly unsuspected disorders [4] . Most infectious diseases are associin this infection, may provide a clue to babesiosis but do not ated with evening temperature spikes that represent an exaggeroccur in Lyme disease. To the best of our knowledge, this is ation of the normal diurnal temperatures. Very few infectious the first report of relative bradycardia with babesiosis. diseases are associated with morning temperature spikes [4] .
In addition, abnormal laboratory findings in babesiosis inIn our cases, morning temperature spikes occurred in four of clude atypical lymphocytes and lymphopenia. We found mornnine patients (44.4%).
ing temperature peaks in nearly half of our patients with babesiAll patients with babesiosis had atypical lymphocytes presosis, and this is the first report of such spikes with this infection. ent in their peripheral blood smears, which has been reported Lymphopenia and rouleaux formation were frequent in our previously in the literature [2] . To the best of our knowledge, cases of babesiosis and have not been previously reported in however, lymphopenia in babesiosis has not been reported. We the literature. found lymphopenia in 13 of 17 patients (76.5%), of whom 5
Although our series is small, our findings of relative bradypatients had profound lymphopenia (lymphocyte count, £10% cardia, lymphopenia, morning temperature spikes, and rouleaux of normal). We also observed rouleaux formation in peripheral formation in babesiosis add to the differential diagnostic feablood smears in five of 17 cases (29.4%), which also has not tures of babesiosis and provide important clinical clues to babebeen previously reported. None of the patients in our review sia infection [2 -4] . had illnesses associated with rouleaux formation (e.g., multiple myeloma or Waldenstrom's macroglobulinemia).
